Newly developed mobile mass superimposed on mitral annulus calcification in patient with cerebral infarction: Documentation of a unique embolic source  by Nagai, Tomoo et al.
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s  u  m  m  a  r  y
Mitral  annulus  calciﬁcation  (MAC)  has  been  recognized  as a potent  risk  factor  to  cause  cerebral  infarction.
There has  been  suggested  possible  linkage  between  mass  on  MAC  and  systemic  embolic  events.  We  reporteceived  in revised form 5 March 2012
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a case  of  cerebral  infarction  with  newly  developed  mobile  mass  superimposed  on  MAC.
© 2012  Japanese  College  of Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.
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Mitral annulus calciﬁcation (MAC) is a degenerative disorder
haracterized by echocardiography as a dense calcium deposi-
ion  in the mitral annular region. MAC  causes several pathologic
onditions such as mitral regurgitation, intracardiac electrical con-
uction disturbance, congestive heart failure, endocarditis, and left
entricular outﬂow tract obstruction [1]. MAC  commonly occurs
n  elderly patients with hypertension, hypercholesterolemia, dia-
etes  mellitus, and chronic kidney disease. Therefore, MAC  is a risk
actor for systemic atherosclerosis.
A  possible link between MAC  and cerebral embolism was
eported in a study that comprised 16 autopsies [2]. However, it
s still unclear whether MAC  directly causes cerebral infarction or
s  an indicator of increased risk of cardiovascular disease.
ase  reportAn  80-year-old woman  with hypertension, diabetes melli-
us,  and chronic kidney disease was admitted to our hospital
ith  a several-day history of lightheadedness, followed by a
udden  onset of left-sided visual ﬁeld defects. She had a past
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oi:10.1016/j.jccase.2012.03.007istory of coronary artery disease, for which she underwent
ercutaneous coronary interventions; gastric cancer, which was
uccessfully resected; and dementia. Her physical examination
howed a pulse rate of 78 beats per minute and a blood pressure
f  182/72 mmHg; her other ﬁndings were normal except for bilat-
ral  pretibial edema. Her electrocardiogram showed normal sinus
hythm. Laboratory studies showed renal anemia (hemoglobin
evel  of 9.1 g/dl), with the following levels: serum creatinine,
.24  mg/dl; total protein, 5.7 g/dl; albumin, 2.9 g/dl; blood sugar,
58  mg/dl; calcium, 8.1 mg/dl; and phosphate, 4.3 mg/dl. Her urine
nalysis revealed massive albuminuria (1297 g/ml). Other basic
aboratory  data were normal. Neurological examination showed
eft-sided  homonymous hemianopsia, and an ophthalmic study
onﬁrmed  the absence of retinal embolism. Therefore, an emer-
ent  computed tomography (CT) of the brain was performed and
howed intracranial calcium depositions in the right posterior
obe.  These depositions could have represented an embolism or
alciﬁcations  of brain vessels themselves; however, they were
ot  seen earlier in the patient (Fig. 1A–C). Simultaneously, mag-
etic  resonance imaging (MRI) of the brain was performed
nd showed an acute phase of a right posterior lobe infarc-
ion  (Fig. 1D). Immediately, she received anticoagulation therapy
ith  argatroban for 2 days (ﬁrst day: intravenous drip infusion
f  60 mg/day; second day: intravenous bolus infusion of 10 mg,
wice)  in combination with antiplatelet therapy of 100 mg/day
ral  aspirin and 200 mg/day cilostazol. She was referred for an
chocardiogram to evaluate the underlying heart disease and
vier Ltd. All rights reserved.
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Figure 1. Previous brain computed tomography (CT) which was  performed 2 years
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not seen in the previous year. Both of the above ﬁndings strongly
F
sefore admission (A). Brain CT on admission (B and C), and brain magnetic resonance
maging (MRI) on admission (D). Calciﬁed cerebral emboli (arrow) are shown in (B).
osterior lobe infarction was  detected by both CT (C) and MRI  (D).
 possible embolic source. Transthoracic echocardiogram (TTE)
howed  normal left ventricular function, valvular function, and
izes  of cardiac chambers, but also the presence of mobile mass
7.0  mm ×5.4 mm)  superimposed on the ventricular side of the
alciﬁed  mitral annulus of the posterior leaﬂet (Fig. 2). After
omparing echocardiographic images with her last TTE study
s
t
e
igure 2. Previous transthoracic echocardiography (TTE) which was  performed 1 year be
ide  of mitral annular calciﬁcation (MAC) of posterior leaﬂet is shown (arrows).gy Cases 6 (2012) e13–e16
1  year before admission), we  were able to verify the newly
eveloped mobile mass on the MAC. Doppler duplex examination
f  the neck vessels showed small, calciﬁed plaques in both inter-
al  carotid arteries. Thus, 1.5 mg/day oral warfarin was started.
dditional  laboratory tests including 2 sets of tests for blood cul-
ures,  coagulation function (antithrombin-III, ﬁbrin degradation
roducts, protein C, and protein S), tumor markers (carcinoembry-
nic  antigen, CA19-9), and autoimmune antibodies (anti-nuclear
ntigen,  anti-DNA antigen, and anti-cardiolipin IgG) were neg-
tive.  After one-and-a-half months, the mobile mass appeared
maller  in size (6.2 mm × 3.7 mm).  Transesophageal echocardio-
ram  (TEE) provided better delineation of the mass, and real-time,
hree-dimensional TTE was  successfully used to visualize the
obile mass on the MAC  (Fig. 3).
The patient was discharged and followed monthly. After 8
onths,  she was  still healthy without further development of
mbolic  symptoms, and TTE showed a dramatically diminished
obile  mass (3.0 mm×  1.9 mm).
iscussion
Calciﬁed changes of the mitral valve are common, especially
n  the elderly. Although several studies have demonstrated an
ssociation  between MAC  and stroke [3–5], a causal link has not
een  established. The Framingham Heart Study showed a twofold
ncreased  risk of stroke in patients with MAC  [6]. Ulceration of the
itral valve endothelium with exposure of underlying calcium has
een demonstrated in autopsy studies and may  provide a nidus for
hrombus  formation [7]. In our case of cerebral infarction, echocar-
iography  showed a newly developed mobile mass, which could
irectly  cause cerebral infarction. In addition, computed tomogra-
hy  of the brain documented intracranial calciﬁcations that wereuggest  that MAC  itself was  the embolic source. To our knowledge,
here  has been only one case similar to ours [8]. Konishi-Yakushiji
t  al. showed serial echocardiography and concluded that MAC  was
fore admission (A), and TTE on admission (B–D). A mobile mass on the ventricular
T. Nagai et al. / Journal of Cardiology Cases 6 (2012) e13–e16 e15
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Rigure 3. Transesophageal echocardiography (A and B) and real-time three-dimens
alf  months. A mobile mass is shown (arrows), but appears slightly diminished. LV,
he deﬁnite embolic source in their patient with recurrent cerebral
mbolism.
Altogether,  there are 11 case reports (19 patients) of mobile
asses  on the MAC  visualized by echocardiography, including
onishi-Yakushiji’s case [8–18]. The mean age of the patients
as  66 years, and the mean value of the size of the mass was
6  mm.  Four patients (21%) were asymptomatic, and the remain-
ng  15 patients (79%) were symptomatic with cerebral infarction (9
atients), retinal embolism (4 patients), or peripheral embolism (2
atients). Six patients (32%) had complications of chronic kidney
isease.  In most of the cases, a mobile mass was  arising from the
AC  of the posterior leaﬂet (15 cases from the MAC  of the posterior
eaﬂet,  79%; no case from the MAC  of the anterior leaﬂet, 0%; details
ere  not clearly mentioned in 4 cases), and found more frequently
n  the atrial side than the ventricular side of the MAC  (11 cases
n  the atrial side, 58%; 6 cases on the ventricular side, 32%; details
ere  not clearly mentioned in 2 cases). In patients with chronic
idney  disease (6 cases), this phenomenon was  apparent (4 cases
n  the atrial side, 67%; one case on the ventricular side, 17%; details
ere  not clearly mentioned in one case). However, in our case, the
ass was located on the ventricular side of the MAC of the poste-
ior  leaﬂet. Although the precise mechanisms of the development
f  the mobile mass on the MAC  are unknown, it is possible to postu-
ate  that the morphology and the size of the MAC  affect the process
f  the mobile mass formation on the MAC.
In the past literature, eleven patients (58%) received anticoag-
lation  therapy, and 2 patients experienced recurrent embolism.
urgical  resections of the mass were performed in 4 patients (21%),
nd no patient died. Pathological study of the masses showed the
resence of calcium (3 patients), ﬁbrin (2 patients), connective tis-
ue (1 patient), and thrombi (2 patients) in the masses. One patient
ad  inﬂammatory cell accumulation.
Chronic kidney disease promotes systemic calciﬁcation, as well
s  other atherosclerosis risk factors. In our case, the patient
as  suffering from chronic kidney disease, diabetes mellitus, and
ypertension. These conditions could accelerate the formation of
he mass on the MAC. In addition, the major part of the mass
n  the MAC  disappeared after several months of anticoagulation.
[
[transthoracic echocardiography (C and D) which were performed after one-and-a-
entricle; LA, left atrium.
herefore, we postulated that the mass was  a mixture of thrombus
nd  calcium.
Echocardiographic detection of a mobile mass on the MAC  is not
requently  found on routine echocardiograms. Sia et al. reported
nly  3 such cases in 4000 echocardiographic studies [18]; how-
ver,  the frequency might be underestimated. Because it is difﬁcult
o  detect a small mass beside the massive MAC, especially with
ltrasound  artifacts, the relationship between a mass on the MAC
nd  systemic embolism is not well recognized. Careful observation
f  both ventricular and atrial sides of a MAC is needed to evalu-
te  possible embolic sources by using TTE. Finally, the prognosis
f  cerebral embolism is poor. It may  be appropriate to introduce a
ew clinical study to determine whether anticoagulation therapy
s  needed in patients with MAC.
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